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ing molecular beam all except those particles which were
moving along the axis of the cylinder. Thus was formed a
parallel beam of molecules^ all moving in the same direc-
tion with their original thermal velocities.
But the essence of the device was the means for actually
measuring the velocity of the particles forming this beam.
For this purpose Stern borrowed a method often used to
regulate automobile traffic on long avenues of large cities,
in which the traffic lights are so synchronized that only the
cars driven at a certain speed can go all the way through
without being stopped by red lights at intersections. In
Stern's apparatus this same stop-and-go system was set up
as follows:
In the path of the parallel beam of molecules two cog-
wheels, fastened on opposite ends of a rapidly rotating
axis, were adjusted in such a way that the teeth of the first
were exactly in front of the openings of the second, so that,
when the axis was not rotating, no molecule could pass
through. But if the wheels were rotated at such a speed
that the time in which a tooth turned by one-half its width
was exactly the time required for the molecule to cover the
distance between the wheels, then all the molecules of the
same velocity would pass both wheels and be registered on
the screen at the right end of the large cylinder. Thus, by
observing the speed of rotation necessary to let the molecu'
lar beam through, Stern could easily calculate the velocity
of the particles of the beam. The velocity of sodium atoms
at a temperature of 500 degrees was found by him to be
100,000 centimetres per second (2000 miles per hour!),
which, when recalculated for hydrogen atoms at room tem-
perature, gives the value of 2.8 X io5 centimetres per
second.

